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ELECTRIC MOTOR MAGNETIC FLUX PATH STRUCTURE 

[0001] This application is based on U.S. Provisional Application No. 

60/446,899 (Atty. Docket 2003P01953US) filed on February 12, 
2003 and claims the benefit thereof for priority purposes. 

[0002] FIELD OF THE INVENTION 

[0003] The invention relates to permanent magnet electric motors and 
more particularly, to a flux path of the motor in the form of a coil 
spring structure to hold the permanent magnets with respect to a 
frame. 

[0004] BACKGROUND OF THE INVENTION 

[0005] Conventional permanent magnet electric motors include a steel 
frame carrying permanent magnets and an iron flux ring disposed 
about the frame or magnets. This structure includes large cylindrical 
surfaces that typically resonate unwanted noise. Typically, the 
magnets are bonded or clipped to a steel structure which results in 
increased assembly costs, additional parts, and added scrap. 

[0006] Accordingly, there is a need to provide a low-cost frame and flux 
path structure that holds the permanent magnets, has a reduced 
parts count, and results in a lower natural frequency to reduce noise. 

[0007] SUMMARY OF THE INVENTION 

[0008] An object of the invention is to fulfill the need referred to above. In 
accordance with the principles of the present invention, this 
objective is obtained by providing an electric motor having an 
armature including windings, the armature being constructed and 
arranged to rotate a shaft; a commutator; brushes to engage the 
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commutator and conduct electrical current to the windings; 
permanent magnet structure disposed about the armature; a frame 
assembly carrying the permanent magnet structure; and a coil 
spring structure, containing iron, disposed about at least a portion of 
the permanent magnet structure contacting the permanent magnet 
structure to define a flux path of the motor. 

[0009] In accordance with another aspect of the invention, a flux path 
structure is provided for an electric motor, the motor having a frame 
and permanent magnet structure. The flux path structure includes a 
coil spring structure containing iron and disposed about and 
contacting the permanent magnet structure to define a flux path of 
the motor. 

[0010] Other objects, features and characteristics of the present invention, 
as well as the methods of operation and the functions of the related 
elements of the structure, the combination of parts and economics 
of manufacture will become more apparent upon consideration of 
the following detailed description and appended claims with 
reference to the accompanying drawings, all of which form a part of 
this specification. 

[0011] BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention will be better understood from the following detailed 
description of the preferred embodiments thereof, taken in 
conjunction with the accompanying drawings, wherein like reference 
numerals refer to like parts, in which: 

[0013] FIG. 1 is a perspective view of a permanent magnet electric motor, 
provided in accordance with the principles of the invention, and 
shown with a portion of the flux path structure removed for clarity of 
illustration. 
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[0014] FIG. 2 is a cross-sectional view of the motor of FIG. 1 . 

[0015] FIG. 3 is another cross-sectional view of the motor of FIG. 1, taken 
along a plane different from that of FIG. 2. 

[0016] FIG. 4 is a perspective view of a first half of the frame assembly of 
the motor of FIG. 1 . 

[0017] FIG. 5 is a perspective view of a second half of the frame assembly 
of the motor of FIG. 1. 

[0018] FIG. 6 is a plan view of a spring structure of the motor of FIG. 1 
defining a flux path. 

[0019] FIG. 7 is a side view of the spring structure of FIG. 6. 

[0020] DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENT 

[0021] With reference to FIGs. 1-3, a permanent magnet electric motor is 
shown generally indicated at 10. The motor 10 is preferably 
configured for use in vehicle HVAC systems. The electric motor 10 
includes an armature 12 having windings 14. The armature 12 is 
constructed and arranged to rotate a shaft 16. An axis of rotation of 
the shaft 16 of the motor is shown at A. The motor 10 includes a 
commutator 18 and brushes 20 to engage the commutator 18 and 
conduct electrical current to the windings 14. Permanent magnets 
21 are disposed about the armature 12. A frame assembly 22 
carries the permanent magnets 21. 

[0022] As shown in FIGs. 3 and 4, the frame assembly 22, preferably 
molded from plastic or other non-magnetic material, is of clam-shell 
configuration having a first half 24 (FIG. 3) and a mating second half 
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26 (FIG. 4). The plastic material for the frame assembly is 
preferably glass-filled NYLON®. The first half 24 includes a plurality 
of protrusions 26 extending from an edge 28 thereof and the second 
half 26 includes a plurality of recesses 30 in edge 32. Each recess 
30 receives an associated protrusion 26. Thus, once assembled, 
edges 28 and 32 are in abutting relation with the frame assembly 22 
defining a generally open cylindrical structure. The frame assembly 
22 includes a plurality of retaining tabs 34 for locating and retaining 
the permanent magnets 21 with respect to the inside of the frame 
assembly 22. An electrical connector body 24 is also molded into 
the frame assembly for housing an electrical connector 25 of the 
motor 10. Brush tubes 23 are defined in the frame assembly to hold 
the brushes 20 so that no brush card is required. The frame 
assembly 22 incorporates the brush tubes 23, an end cap 25, 
bearing retainers 27 and the electrical connector body 24 (FIG.2). 

[0023] As best shown in FIGs. 1 and 2, a coil spring structure 36 is 
provided about the outer periphery of a portion of the frame 
assembly 22 and thus permanent magnets 21 to define a flux path. 
In the embodiment, the spring structure 36 is preferably 3/16" 
rectangular rod, hot rolled steel. Since tolerances are not required 
to be tight, spring steel is an inexpensive material for the flux path. 
The spring structure 36 is constructed and arranged to contact the 
permanent magnets 21 to define a flux path of the motor. As used 
herein, the term "contact" can be direct contact or indirect contact 
through a ferrous material. In the embodiment, a spring load is 
exerted by the spring structure 36 toward the axis of rotation A to 
clamp the permanent magnets 21 to the frame assembly 22. in this 
embodiment, the spring structure also functions to retain the 
permanent magnets 21 with respect to the frame assembly 22. 
More particularly, the spring structure 36 is uncoiled and placed over 
at least a portion of the frame assembly 22 and is then released to 
trap or clamp the permanent magnets 21 against the frame 
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assembly 22. It can be appreciated that the spring load may be 
exerted in directions other than towards the axis of rotation A. 

[0024] The spring structure 36 provides a path of magnetic flux while 
retaining low scrap producing steel manufacturing methods, and has 
the ability to conform and engage in a loosely toleranced magnet 
assembly. The spring structure 36 clamps the magnets 21 to the 
frame assembly 22 preventing movement of the magnets 21 while 
maintaining a minimal air gap 38 (FIG. 2) in the magnetic circuit. 
With this structure no boding of the magnets is required. The spring 
structure 36 eliminates the conventional large cylindrical surfaces 
that typically resonate noise and replaces these surfaces with a 
structure of lower natural frequency. The length and the diameter of 
the coil spring structure 36 can be changed easily to accommodate 
different magnet saturation levels and applications. It can be 
appreciated that the coil spring structure main function is to provide 
a flux path (e.g., with no air gap between the spring structure and 
the permanent magnets). 

[0025] In the broadest aspect of the invention, the non-magnetic frame 
assembly can be configured for carrying the magnets only and steel 
endcaps could be used at each end of the motor so long as the 
spring structure defines the flux path. In addition, it is contemplated 
that the coil spring structure can be used with any non-magnetic 
motor frame with the magnets disposed outside of the frame with 
the coil spring structure defining the flux path. 

[0026] The foregoing preferred embodiments have been shown and 
described for the purposes of illustrating the structural and functional 
principles of the present invention, as well as illustrating the 
methods of employing the preferred embodiments and are subject to 
change without departing from such principles. Therefore, this 
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invention includes all modifications encompassed within the spirit of 
the following claims. 
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